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Introduction 

 
The Virginia Department of Environmental Quality (DEQ), Office of Water Monitoring and 
Assessment is responsible for the design and execution of the Statewide Fish Tissue and 
Sediment Monitoring Program. This document provides information concerning the proposed 
stations for monitoring fish tissue and sediment during 2012 and the rationale for the station 
selections. 
 
Objective 

 
The primary objective of the 2012 sampling event is to gather supplemental analytical chemical 
data for the development and/or implementation of Total Maximum Daily Load (TMDL) for 
segments of water bodies which have been included in previous 305(b) Report /303(d) 
Impaired Water Listing due to contamination of fish by polychlorinated biphenyls (PCBs).  The 
chemical data will be used to quantify human health risks and ecological/environmental health 
conditions within the affected segments.  The data will be assessed during the next Integrated 
Report for changes in water quality and further TMDL determinations.  The Virginia 
Department of Health (VDH) will review the data to evaluate the need to revise or modify 
existing fish consumption advisories.   
 
Sampling Design 

 
For the purpose of this monitoring program, the water bodies of Virginia have been separated 
into fourteen river basins or subbasins (see Table 1).  The 2012 sampling event is focused 
within two of the subbasins which have been listed as impaired due to contamination of fish 
tissue by polychlorinated biphenyls (PCBs).    
 
Table 1.  River Basins in Virginia. 
 
 River Basins        Basin Code   
 
1) Potomac River Subbasin        1A 
2) Potomac River-Shenandoah River Subbasin      1B 
3) James River         2- 
4) Rappahannock River        3- 
5) Roanoke River         4A 
6) Yadkin River         4B 
7) Chowan-Chowan River Subbasin       5A 
8) Chowan-Albemarle Sound Subbasin      5B 
9) Tennessee and Big Sandy River-Big Sandy Subbasin    6A 
10) Tennessee and Big Sandy River-Clinch Subbasin    6B 
11) Tennessee and Big Sandy River-Holston Subbasin    6C 
12) Chesapeake Bay, Atlantic Ocean, and Small Coastal    7- 
13) York River         8- 

14) New River         9- 

 
The monitoring sites for the 2012 sampling season will be primarily located segments in two 
river basins: (1) New River watershed from Claytor Lake to the Virginia/West Virginia state line 



 

and (2) tidal James River watershed with special emphasis on the Elizabeth River drainages.  
A total of 38 fish tissue and/or sediment sampling stations have been proposed.  Extensive 
effort will be made to sample all of the selected stations however unanticipated equipment 
problems and/or severe weather condition may impact the sampling schedule. 
 
The sampling sites include freshwater and brackish or saltwater locations. The samples 
collected at each station will include three to five tissue composite samples (5-10 individuals of 
the same species per composites) consisting of fish species that are typically consumed by 
humans and/or one grab sediment sample. At least one bottom feeder (e.g. carp, gizzard 
shad, catfish species), which may be highly exposed to chemically contaminated sediments 
compared to other species, and two to four upper and middle trophic level feeders (e.g. bass 
and sunfish species, respectively.), which may be exposed to chemical contaminants via 
biomagnification. 
 
Collection of targeted species for tissue analysis at the brackish and saltwater sites may be 
problematic since only 10-15% of the fish and shellfish species at the stations are year-round 
residents and few of the resident species are typically consumed by humans (Murdy et. al. 
1997). It is likely that sample collection techniques will yield several species of migratory fish 
and shellfish that are consumed by humans and a few resident fish species that are not 
consumed by humans. Contaminants found in migratory fishes may not reflect local pollution 
problems but may be used to calculate human health risks from consumption. Contaminants 
found in resident fishes and sediment may be used to identify local inputs of bioaccumulative 
contaminants. Therefore, the samples collected at each brackish or saltwater station may 
consist of various categories of fish species including an edible migratory, an edible or non-
edible resident, and an edible or non-edible bottom feeder. For a detailed list of species that 
will be targeted at each brackish or saltwater station, see Table 2. 
 
Table 2.  Target species at each of the brackish water or saltwater stations. 
_________________________________________________________________________________________ 
Migratory Fish    Resident Fish    Benthic Fish/Shellfish  

(Normally consumed    (Some may not be     (Some may not be  

by humans)    consumed by humans)    consumed by humans) 

_________________________________________________________________________________________ 
Striped Bass    White Perch    Oyster spp. 

Spot     Yellow Perch    Clam spp. 

Atlantic Croaker    Killifish, Banded    Blue Crab 

Weak Fish           Killifish, Striped    Summer Flounder 

Black Sea Bass      Killifish,Rainwater    Smallmouth Flounder 

Spotted Seatrout    Killifish, Marsh    Oyster Toadfish 

Black Drum      Killifish, Spotfin    Hogchoker   

Red Drum        Mummichogs    Tongue Fish      

Silver Perch            Sheepshead Minnow    Channel Catfish      

Northern Kingfish    Silverside, Inland     White Catfish 

Southern Kingfish    Silverside, Rough 

Gulf Kingfish    Silverside, Atlantic 

Bluefish     Bay Anchovy 

Hickory Shad 

Alewife 

American Shad 

Blueback Herring 

 _________________________________________________________________________________________ 

 
The entire data set should help determine if any unacceptable human health risks are 
associated with fish consumption, and if local inputs of bioaccumulative contaminants are in 



 

tissue and/or sediment at levels of concern.   
 
The fish tissue and sediment samples will be analyzed for PCBs by contract laboratory at the 
College of William and Mary - Virginia Institute of Marine Science (VIMS).  
 
Station Selection Criteria 

 
The stations in each basin have been selected to produce site specific conclusions and 
provide spatial coverage of the affected segment of each watershed.  The following criteria 
were used to select the 2012 sampling stations: 
 

 Specific Water Quality Problems  

 Historical Data Review  

 Spatial Distribution  

 Major Tributary Status 

 Point Source Input 

 Nonpoint Source 

 Major Fishery 

 External Request from other VADEQ offices, State Agencies, and Citizen Groups 

 

The river mile, station name, latitude, longitude, topo quad name, locality, number of sediment 
and water body ID number for each proposed sampling station are provided in Table 3.  
Summary maps showing the locations of all of the proposed fish tissue sampling sites are 
presented on Figures 1-4. 
 
Sample Collection and Reporting 

 
Fish tissue and sediment samples will be collected in the spring through late fall, 2012.  
Analytical data for all of the samples should be received from the laboratory by the end of June 
2013.   
 
The data will assist in the development and/or implementation of TMDL for the selected 
watersheds. 
 
Additionally, the data will be tabulated as received and submitted to VDH per an October 2000 
Memorandum of Agreement between the VDH and DEQ.  VDH will make an evaluation 
regarding potential human health impacts due to consumption of contaminated fish and amend 
existing fish consumption advisories as needed.   
 
The tabulated data will also be sent to the water quality monitoring and assessment staff for 
review and assessed for 305(b) reporting, and posted on the DEQ web site at: Fish Tissue 
Results for use by the citizens of the Commonwealth and the public at large. 
 

http://www.deq.virginia.gov/Programs/Water/WaterQualityInformationTMDLs/WaterQualityMonitoring/FishTissueMonitoring.aspx
http://www.deq.virginia.gov/Programs/Water/WaterQualityInformationTMDLs/WaterQualityMonitoring/FishTissueMonitoring.aspx
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